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® Vorrichtung zum Entfemen von Nierensteinen 

Eine Vorrichtung (t) (Fig. 1) bildet efnen Schlingen Kathe 
teraum Entfemen von NferensteTnen. Erweist ein Fuhrungs 
rohr (4) auf, in dem tangs hin und horverachiebbar ein 
Schlingen- Draht (5) getagert 1st. Am inneren Ende (7) des 
Ffihrungsrohres (4) tritt dreser Draht (5) aus dam Fuhrungs 
rohr (4) aus und 1st mit sernem freten En da auften etwas mit 
Abstand zur Austrittsstelle (8) am F0hrungsrohr{4) befestigt. 
Oadurcfi bildet slch eine Schlinge (9). die durch die Langs- 
verschiabung dec Orahtes (6) vom duOeren Ende (11) her 
varan dert warden kann. Dae Fuhrungsrohr (4) hat somit im 
wesentlichen eine Fuhrungsfunktion, w eh rend der Draht (5) 
von der Austrittsstelle (8) bis zur Befestlgungsstetle (10) eine 
aktive. gut zu manipulterande Schlinge (9) bildet. Durch die- 
se aktive Schlinge 1st insbesondere auch gut das Entfemen 
- • von Nierensteinen aus dem Bereicn von Nierenkelchen mit 
dan entsprechand beengten Plattverhllttntasen moglich, 
ohne daft dabei die Gefahr der Verletzung des umgebenden 
Gewebes u. dgl. besteht. 
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mi ndes tie iis eirier Sghlinge z& Hirit^rg^ei 
d a! a u r ch g e k e n ift 1 e i % h rv e t , cJ^aiJ im FuhT tings- 
Txy\iT 1 4 ) zumija<i« st^ ^in DfeaKlti ( 5 > 
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v p n jS mm bis 40 mm , vorzugsweise 20 mm aufweist. 

• . ■ % - • ■ ... • • •'.'>'■ '• »■ • * . ■ * i . • 

Vorrichtung nach einem der Anspruche 1 bis 3, dadurch ge- 
kennze ichnet , dafi , mehre re , y orzugswei §e yone inander unab- 
hkngig versGhiebbare S c hi i n g e n - Dr &h t e (5 , 5a) vprges^Ken 
sind ... , . .... , \, 

• V." ... ■ jt. • • . : ' ■>.* ........... - , • .< ,.1' . ' 'If !'t I . .- \ ' 

Vorrichtung nac£ Ans^ru^h 4,, dadurch f ekprizeichne|.| 
die &ef es t igungss tp ilen {1 .0 j der §chlingen^ra^ J,< 
bei mehreren Drlhten (5, 5a) zumindest am Um^ang des _ r 
Katheters (4 ) versetzt bef estigt , vprzugsWeise '^l^i;i&hm&&l--g 
am Umfang yerteilt versetzt sind. 
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Vorriehtung nach einem der Ari^pruGhe 1 bis 5 v dMurch ge - 

dafi eih S g h 1 i n g e n - D r a h t (5b) eihfen von det 



Kreisf prm abwfeichenden Querschnitt aufweist, vofzugsweise im 
Querschhitt etwa reehteckig, pvaL, e 11 ips enformig od . dg L f 

i s t r , iln^ dafi ^as Fii:hr^ng^ 



VorriGhtung insbesondere zum Entf ernen von Nierensteinen aus 
dem Harnle it er b e re i c h , insbesondere nach einem der f nspruche 
1 bis 6 , dadurch gekertnze ichnet , daB der IS c hi i n gen i K a t h e t e r 
(1) mit einem DrainagiB-Katheter kpmbiniert und die.|ehliTige , 
(9) u.dgl. gegenviber dem Drainage^i(^het^r^En<3^ (16) ?uriick- 
versetzt ist. 

Vorriehtung nach Anspruch 7, dadurch ge ke nn ze i chne t , dafi 
die Dr ainage -Hphlung (19) und die Fiihi ungshohlung fur die 
SChlinge(n) (9) durch eine gemeinsame Hphlung gebildet 
sind. 
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ti|tB[^^fi^%;ii- Bedieiiend^ (11) yo r z u g s s e e i n z e 1 n : £ e s 1 1 e gb a r 




W§hftze g^§hm®% /\.:d : 'SB: : : i^ye- :• aiilJere UmKu^ting; 
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Vorrichtung zuiii Entf erneii von Nierensteineh 
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EMindung b£&£& £$ 4;*ve& ft e ^ V p i* i? A ©11* ttn g zum ^Eh^f ^feh^n vjph Niereri 

;a ; u s i dem r; Na e r enbe r e ich^ !; ntifc .:. ^infeifn K at he t e r 



od . dgl . Fii h r u s r b h rv j u hdv^ mind e st ens e i n^e r , Sfeh 1 i rig e , i um Hiritier - 



r mehrerei, Drahte in {; d^m KatheiEer, gef yhrt ,s ind . Am i ; nne;ren 
we is e n (lies e e i n^ p i gen s p aBiiy PS zvi^r M 1 jipg , e i nej; „|p r^hf p r m 
auf und si n d am Kort)ende ein^ Spit^ yer- 
feunden> Di^se yerMndung^st^l l^Jbedingt . eijig, .jBJtJtebii&llC.^fW'.- 
let:zu:ngsg<?f,ahr be im Manipu 1-ie ren niiil d ie ser , SchJ. inge . ;^.?l°e - 
: ispndere bei im Bereich, vph einem .^e^n^el^^itz^gn Nierehst^in ynd • 

^en d^nn e n t s p r e g h e n d jbeenjgten pi at:^ y^xh^ljtrij ^ssen. bed dieser 

• Sc hi inge eine besp.nder s ig^Q.G.e y eir 1 ejt.zungs gef ahr ; vpr hapd.e.n , Da 
. - die, Verbindungsspitze d er Dprmia^Sg^inge^ das a^^ex|te ,|nde 
Mldet i, laRt si oh der ■eige^tlicjhe , { SGhlingenkprb ; mi 
■ eineft dfe-r '/L$fc^ ^ti^ s p^r,e||h^nlg;|i tan id 

in e i rie :Ni«rerihphlung ^ v in3 b Q s o n der e ej^nen Ni ^;enke|jeh ^ ii^ lihr en . 
; Aueh def fiir diese Sehlinge insge^ pXatzbe- 
darf ist hauf ig bei in einem 0iei:enkelfch sitzenden Stein nicht 
yprhanden, so dali in splchen Fallen diese Schlirige 'p^a-k'tiis-p'h 
nieht eln|esetzt werd^fi Icfn Insgeiamt eignet sd'G'li 
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beibehalten kann und lediglich die Schlinge ganz nach Bedarf 
ausgeSahren wird . Da das am weitesten vordringende Ende der 
Vorriehtung durch die glatte Schlinge gebiidet ist^besleht 
auch in beengtereh Bereichen p^akti*ch kfeirie Verletiungsgef atir . 
Die Vb^richtung lSlit sicK sQiftit besofidfet^ f lit a« ? " '* 

fernen von Nierensteiiien aus dem Bereich der Nierenkelche 
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e iiiset z en . 



ZWeGkmafiigerweise bildet die Kathetermundung die innejre Aus- 
trit|ssteiieV|ur den ScbiingenVDraht . Bex dies^r Austri€tssl:eMe 
ist der D>aht zur Biidung %W*t Sehlinge hih- ' : tind hervef scKimar 
Diese Ausf uhrungsf orm ist besonders einfach realisierbar . 

Vorteilhafterweise ist die Bglestigu^sste,!^ ^ |chJLing^n- 
Drahtes am Katheter auBenseitig vorgesehen and weist von der 

5 mm *is ^0 mm , vdrzugsweis* 20 rJ mm,,auf . ..Dijf|h B ;di^f |-^^bi* ; da*ig . ' 
laBt sich eine knickfreie, den ge ge bene n raumliGhen , v Vetf& ltnissen 
weitgehend angepasste Schlinge bilden. Die Befestigungsstelle 
kann in Abhang igke i t : in sbe sender e y S»n der E last i z i^a t des 
Katheterfendes tind auch des Drahtes gewahlt , werden. Zur Erzielung 
einer in sich etwas steiferen Schl inge . wird dabei der Ab stand 
etwas kleiner gewahlt. wahrend fur eine : in> sich etwas weichere 
Schlinge der grbfiere Abstand vorgesehen ist- 



Gegebehe nfalls konnen me hrere , vorzugswe ise yoneinande r un ab - 
hangig versehiebbare Schlingen-Drahte vorgesehen sein, Dadurch 
wird die Moglichkeit des Ergreifens von Steinen insbesondere 

Gefahr ^alS lin gte^h ri^ch Niem Erfassen wieder entgleitet , 
verm index t . 

Nach einer Weiterbndung der Erfindung fur die selbstandiger 
Schutz beah^prufeht wir'd, 1st vprgfseh^ehi daB def Schlingen- 
Katheter mit einem Drainage -Katheter kombiniert und die 
Schlinge gegenuber dem Drainage -Katheter -Ende zuruckversetzt ist 
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Diese ^Ausf uhrun^sform is$ in s b e s on d e re , z urn Entf er n e n von Harn- 
iBite^Stfelnen eins6tzbir. Iri ^%«^J^«kr:-'#ilf ,A 

nm R * Pin riir Btavnage de r Nie re vorbe lee 



ak t i ve Kiani 



zum 



Z u s a tz 14 the Ali s ges t a 1 t tinge n der Erf indung s.ind in den weiteren 

Un-teBariSpriiGb . Nachstehetid isM di e jj^M^M^^^f. 

.; ;ib#ri^wK^^iieJ^n Einiz^i n^iten, arthahdTider ^leichhung npch Mber " 

^ »Ti«W i : , '» l 'if , .s"<;. V . ■ j. y ...... . . 'V "• : .'*•' ■ 
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Rig . 2 fi: '";:;;||lf 



K r 



" V.- 1 IU«> ' 



mil ^ 



-•.v. 



"V,,, i 



: : ■ 



« ; . ■: i-j a \ >. 



7 Ltofit 



t z. u 



tV. /; i 



.. .. .-. I >\..' \;._. ■ •%■.,< . r^.v .".1 J.. 



i. 



5^;i?uei<he tetiy* ! Fig ; ■Ukam&i. 4^^]!^.^^^ ^.I^k^^^.vto^f . ... 
^*w:^.e 4 d;6e^A.^ 



■ 1 a>.., v. »i 



f V 



4- ::r- 



1 ■< •/ 



•i t -. < . . ' . :*. - • 

J- 1 ■<■» * i :•:* -.> ' .•*. **-iT. 



'My 



J 



/ 



/ .. - 3313895 



- # - 

Fig. 6 eine StirnseitenansiGht eines Katheters mit bandf prmlg 

flach ausgebildetem , etwa in Ruhelage befindlichem 

,T."".'---.T s * " ' v 'v; ' • ! ' ;*•' .... ;,. . ■' ..■ ,•' it , ) „ . 

S eh 1 inge n -Dr ah t , 

" " . •' • . J* ■ i -. . ■ • ■ " 



e ine etwa F i g ... . 6 e n 1 $ p r e c h e fi d e Stiirnser^ 

hier redoch ittit eiiiem i m Qu e t s c hn i 1 1 rUridfen Setilingen 



Draht , 



Fie . 8 et^e StiVns6 6 una 7 / Mfer je- 

doch in it kr fe u i &r 1 1 g zue i n an d 6 r ' aH0P r^ii^t?fen V ' ;:e|n|fseits 

.. i.-...-,£i Hi- v --..'.« -.i . ■■ ■ viifv t w ^ /■ - .*■» 



•A > 



r 11 h d e n S c ti 1 i n g e n ^Kr a lit fen ; 

"v.v-' : - ' =; " ,-. ■;:0.!7: c . < ^ ^ ^ ; - • , .. 

Fic. 9 e ine abgewande 1 1 e A u s £ u h r li n g s f p¥m e iriir ^r^xnd^^ge^ 

maiJeri Vbr r i clitung in Verb indung mi't' e-iMim^rS'i 
Katheter . 



Eine in den Figuren 1 bis |^ '^'^^l!* 
weiteren Verlauf der Beschreibifng §uch als Schl ing^n-Katheter 
bezeichhet wifd, dient ih|besQndere zM En t £ e rri e ri von N i'e r e ri - 
steinen 2 ifti Nierenbef eich und dabei iiisbesbndefe im BereiGh 
von Nierenkel 3 ( vgl . Fig, 2). 

Be i ... einer N ie.r ensteinpper^tipn wird <?er Sch^in|enk^tKe^e^ 1 J 
untef Zuhilf enabme eines Pyeloskopes durch dessen in seirtem 
Schaf t bef indiiGhen Arbeitskanal in den NierehbereiGli e inge - 
bracht . Der SGhlingtenkatheter 1 weist im weseh'tliGhen eiii 
Fuhfungsrohr 4 auf , in dera ein Draht 5 \&ngk ve r sch i e bbar gemaft 
deM DPppelpf eil P£ 1 CF^gV 1 ) gef iihrt 1st ^ Die Kaiite^rmundung 
6 beiiTi Innereh |nde f blldet hier ^ie Au|^f i^sm^l'i^^ ;£iir^ d:en 
Draht V> d€»r' sich ^<igfef Pd Jitiph ^h : ^i?W^ als kle^Lnere 

Oder grower e Schn^e 9 zu ^ittfe r v; Bp £^sW|uhgs : ^tMl e ^D^^-' • 
setzt. pi?ese Be£es€i^hgs^ei le 1st im Ausfuhru^gsbels^iel: 
auGenseitig am Katheter "4 'vWgelf heiy. Sie be £ihde^ sllb: Wit • 
Abstand zu der' Aukfittsstelle 8 ! zfirut^r^ff'W- ^:«#ehfeier . 
Der Ab stand a diese^ lefestigungsstgile 10 vprv der ^Uf^pi tt s> 
s telle 8 kann j e nach den Erfordernissen zwischfen £ mm und 40 mm 




Migftf^urid ist vpf zugsweisie > bei ' e t w a 20 mm Ab s t a ri d ydrgesehen : 

In ' Fie. 1 ist die Scniinge £ In ' d r e i "vers eM <f 4 en en Stellungen 
eirigezeichnet, Durohgehend linieft ist dabe i dif E ifif uhr - 
stellung geze ichnet , wo der Draht 5 , ausgehend yon der Be- 
' ■ '- • - - 1 o bis zur Austnttsstelle 8 eng an der 



Ka t H elt e r -& u B e ii s e it e anliegt . Durcii gen nof noi op* 



dies Df^h^es 5 yon dem aulJeren Be^ienende 1 1 hier feildet si£h 
die kl , ^ i Ghliiii te Sehl ingfe 9 . s Wfei^eres 

*mVr. m:mm?,. ; .» re mfe ■ -m^. .. ' * . . ** -j 

MIslliieMii des D*^h«6s: & eirie ^ r ak l^i s<: h b el t)a^ g grpBe 

Sc^ ' geb i lde t 

w*«w.«w&p-. s :daB der Eridberei^h des Driahtes 5 , ausgeihend von 

am mmm^m^msmem^ 1 P v s*&fc h i^iigenb^ 1 dung 



V-pSA ' ..'p^a^^Tyflft^jS ir^#:K-3r • 4 jabgeitbb^ii hat > 
Die- Bef esitigung des End e is des Drahtes 5 am Fuhrungsrphr 4 
k ann : duriH e ine Kat he t e r^Umman t e lung 1? eff plgen. 



v ; ; .{;■■■■ i 



•>-ri.-. 



SSt-W #•£.•;■'■>■ V'l'.'.'i'L'r ? ^ '.Nl \ 



wiiid -vfti-eM mehr wie bi^lier d Eiri db e r e i g fi s FuHrim#ST^ 
unter Zlihiif efiahme des DraHtes 5 als Zujg«lemervt. zu eiiter 
Schi inge umgebpgen , sonde rn d^r t)f aiht '5 : ^selbsf ; ''wi : rd '^f #f • : 'z : urt! ' 
aktivf n t^dl und bildet selbst die SGhlinge 9, wahrend das 

•Endev;ffi : |Si^ %mi mi0m wird 

Dadurch erfeebenr sach Manipul^eren zum Erf as sen ein<es 



so daB dieht sitzfende Steine npch erfasst we r den konnen. 
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if <V>. 1 5" 




sOg.en£nn;t^ ,. 
eifiep^Mfnkf^ w||gyi#. 

; , . ,Re f tfe«p;ih ; e iii^p|^r ,|<|fi:ii r^gg^ ^ ^ J||' ;f 4« Je^ J ' 

' •>•• he»a^g^feUbr^ ^ Diirjish :A^s| AlHreii dier ||hling# <9 , ^if ' ■%a^e'i :: m^'f " 
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ihrem vergleich^e^s dwnneB ^raht 5 an dem Nierenstein 2 Vpr- 
bpigelangt zJ3. durch\ ans^hlie^nd^s Vprdrehen : od. dgl . Man^^prPn 

clatte* MitferW§l^#^^lX^ ^^^SWK' 



einpm >Ji^njkP;lch 3 ; h^^h^n . , d^p ^le^i^sgefahr^ (%s^ togrenzen- 
den Nierehgewebes iKdgl, weitgehPrid yprmiridprt wird, 

Nach dpin ; Ef grpifpn ■ :! 4^S.^^||p^e^||i -1^ ■ " 
NierpnkPlch 3 h^^sge0>g^h und . |.> | . *'iri4 ||e>0nbe^k|£"1 3 zut * 

EfW^hnjt s pi ripe h, daB , wip yorbe|thfipbp* , t?ei beepg|pn^er- 
haltnissen nur .die Schliftge 9 an ^ ?vi |ff |fl|*||S^#^f^ 
stein -2 vprbeigeschobeh wird, #^l^jA|^|fi|fte|||^f J||#/yp^ 

selbst am 



handen ist * .kann ; jedpch, auph ,der Xathptpr - . 



stein ^2 ^Grbpigesp^obeh , dann die §chlirige |usg^ihrfen und " 
• der Stein erfasst verden- Maji hat somit j e na|K dpnrge? a;d e" yp r - 
handenpn Verbal tpi^§pn vpr.s cbi e dp jip, .Mbg 1 ipk ei^e;n| ein ; |r - 
f i nd«hg s gemaBen S c hi i ng en - Ka t h p t P r . .pi npn : Ni e r p n s t e i h _ | z u : ; er - 
fas sen. Der bespnderp Vprtpil M#''^IJf§^^^p !18 
auc h bei beengten P 1 a t z ve rhal t ni s sen phne Ve r 1 e t z un gis ge| phr 
P r £ ol g e n kann . Spwphl das Fuhrungsrohrende als aueh die SphUngp. 9 konnen 

' Die F^gurph 3 ^rid A- ds^m^MQ®* S^MP^^^M^iM}^?^ 
mehrere Schlingendrahte 5, „S,a, v6*gpsphpn sind, Durcji pifie ver- 

•• ' set'ztP imtmwm > Bef estigungsstelipn .. 1 Q ;? ||r j |n|p ^r^ 

- Dpahte -.:5 ^ v-## is^iNi^ %if J'^lJlf ^ 

beith HanipUl^ren ^ *|fll, J|||||i|^S^ e 

Versitzte S^hl ingpn 9 und dptnit pifrP ^twa; kprpfcfieh||fii.|p , 
; Atisbilduhg durph/ daese b^iden Seblingerv erzielt. v Wf^en r ^ _ 
Bei dpr^ Aus$uhr iingsf orm gpmaii M-&^ * : :S.ind, Jwe^^SpJiU^g^en-^^ 
: DVahte 5, 5p etwa parallel; ^upinander, gpfu|>r^ pnd a*i ; e1|^r .ge- 
mfe^skmpn Befe st igungsstpll e 10 M^.to 1^^^ . 
buhd^tl. AticH difesp ^usfuhrungsfprro kaml in bp^timmtpn Anwphdungs 
fallen ziim sicheren Erfassen eines Nierertstelnes 2 vorteilhaft 
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eine entsprechen.de Schlingenbildung . 

Fig. 7 zfeigt in Starnseltfehafis das ihnefi Eftdie 7 id^s 

S c h 1 i h g e nk a t h e t e ts ) gem. Fig . 1 . v - ? 

Bfei der St if nsei teriansiGht gem . Fig. 8 sirid die Austfit%s^ 
stgl-ien zyieier n 1 i n| 6;n|[^li'h t e 57 etWS'- v %ini ! ' 9 GS : verse £ : ^t <ange~ 
prdhei unci a Is F^hruii^lbh diirfeh eine en^fk|e^ 

filierung 14 atisgefciidet . AiicK d i e " Be f e> tigu 5% :; e 1 1 ; en " 1 1> ' e i~5 e n 

eineii e^ Orofahg -^di"^^ %.^^H^^^^ : '^' -4**.^^ 

96° auf . In dies^rn A^s^ ti&m- '^1 ch ' ni" : - - 

£%hfeh beidef Schlingen 9 etwa die iii Fijg . 3 \ScMifipn^ 
au^lS^ld^ng : % : 'i.xfs lE^-ijt^r is t i*i Kpiiibina^ ein M-^H^II^t cS*b* >;; 
spwie eiil fBlMIJ^ 

Fig . 9 zeigt eine Ausf iihrungsvar ian%^ j> ^be^^^p^4fefe 1e#£ indung-3 g e - 
ma Be Schlingenkatheter 1 gem. Fig. 1 mit einem Drainage -Katheter 
'^fcb : iffi^r^^ '• i:!^^' ; pi-e:S;ie o r f i g h t u ng 1 a ^di e n t ^i%§^si5:to#e;^ ^^im -{E^t- 
fef rieii ^-y ©iii;" fe';# v #-^--r- b?w i ?H^r n ie i t e f s t e ineri ^us ; : ;dero }Be*:^i^h. : e.§ 
H a^l #i €(d f s 1 5 (Fig . 2 ) . Bfei bek^nferi K^feh^ern ikanfe esl b&Xif ig 
vor, iiac fi d em Einf uhren des K a t h e t e r 5 , un d d em Ep£ a; s s%n des 

H a r n 1 e i t e^r s t e in es der H a r ti t r an s p p r t , bloc k i e r t .war . hlauf ig wurde 
dann vef sucht , du^ch einien yi dfer n^beii den 

SGhlingenkatheter gelegt wurde , eine Drainage der Niere zii er- 
reichen . Einen zweiten Katheter neben einen Stein zu schieben 
i st j e d p g h ; iii e i s t e n s SGhwi^r ig und hauf ig auc h gar ni ch t mgglich. 

Bei d e f iri Fig ; 9 gezeigten V 6 f r i ch t ung ■•T^.-i 
nlli'b'n-- 6anes ef : £ ii : n*<l'&^£'$^ieiii9jQ$ r ti Sfehlin^n 

Drainage -Katheter gleichzeitig die Mpglichkeit der Drainage der 

Niere und auch des Erf as sens eings Harnleitersteines gegeben . 

- . > . . .. 

itVi^ Aiu^tfi^^ss^^l IS IBa f lir d#n Sfbl $^g^d^J^i. % un# faM| die 
gfesamte ^^lirigfe 9 i^t gfeg^iiber dfe#%r^ i;6 



- - - — ^hi^^Maei i o • i st eine 



Abkriiramurig 1 7 v^^gesfe^ieri , durcTh die d^as Vbfbei^WbrfeTi^ dfes g e - 
samten Katheter s an einem Stein, insbesondere durch Drehbe- 
We gunge ri des K^th^ter^v efleiGhtert isti "Im Ob^r^n^bereiGh 
yon dieser AbkrMmung 17 ztim Dr ainage ■ iSSfe ■"^Lffl» 4 " 
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Dr a i nag e -6£f nun g 18 zu einer ' 3Wltefflb&^1j$&MSi»^ J? yiorg^seben, 
Di e '' iangs • im Katheter^FUhrungsrbhr | ve*Tay£#nd^ *; 
kann g l e i eh z e it i g d i fe Fuhr.Ung sh oh l ung f ur de n Schl tngf nd r a^h t 
5 : und auch die Dr^a ihage>:Hoh lung 19 balden . Anderersexts be- 

s t e hti a b e r Vau e h , di e I :. ^^-J^JI^^&S^M^MS^ Wm'-Wi^' ' ' 

< #Rfa$iM&£$&MUik&& i unii n d e s t .. ; b e r ei c hs we i s e • j- ;ih s b e S 6 ri d e r e' i ni Be - i 
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drahi 2j5 , dtir ch ; den .das . i^nf^^ 
wird . Nach dem Eihf uhreii des Katheters kaiin d ie se r Vet s t e if ungs - 
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(54) Device for removal of kidney stones 

A device (1) forms a snare catheter for the removal 
of kidney stones. It shows a guide tube (4), in which 
a snare wire (5) is borne that is shif table back and 
forth in longitudinal direction. At the inner end (7) 
of the guide tube (4) this wire (5) emerges from the 
guide tube v (4) and is fixed with its free. end 
externally to the guide tube ( 4 ) somewhat with 
distance to the point of emerging ( 8 ) . Thereby a 
snare (9) is formed , which can be changed by 
longitudinal shift of the wire (5) from the outer end' 
(11). Thus the guide tube (4) has essentially a 
guidirtg function while the wire (5) forms an active 
and easily manipulable snare (9) from the emerging 
point (8) to the fixing point (10). Above all: this 
active snare allows also the removal of kidney stones 
from the. area of calices renales with their 
correspondingly cramped spatial conditions without 
involving the danger of injuring the surrounding 

r 

tissue and the like. 



<p.l> 

Patent attorneys 

DIPL. -ING. H. leHMITT 
DIPL. -ING. W.MAUCHER 
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7802 Merzhausen 



Device for removal of kidney stones 

Claims 



1. 

Device for removal of kidney stones especially from 
the kidney area by means of a catheter or guide tube 
of that kind and at least one snare for seizing the 
kidney stone , characterized by the fact that a wire 
(5 f 5a , 5b) is conducted shif table in longitudinal 
direction in the guide tube (4) and that the end of 
this wire is fixed as regards its emerging point (8> 
8a) in a manner moved back with distance at the inner 
end (7) of the guide tube (4). 



2. 



2 



Device according to claim 1, characterized by the 
fact that the catheter mouth (6) forms the inner 
emerging point (8) for the snare wire (5, 5a , 5b). 



3. ■ 
Device according to claim 1, characterized by the 
fact that the fixing point (10) of the snare wire is 
provided externally at the catheter (4) and shows a 
distance from the catheter mouth (6) or from the 
emerging point (8, 8a) , respectively, of 5mm to 4 0mm, 
preferably 20mm. 

.< 

<P.2> 

* 

4. 

Device according to one of the claims 1 to 3, 
characterized by the fact that several, preferably 
independently from each other shif table snare wires 
(5, 5a) are provided. 
5. 

Device according to claim 4, characterized by the 
fact that in case of several wires (5, 5a) the fixing 
points (10) of the snare wire ends are fixed in a 
manner moved back at least on the circumference of 
the catheter ( 4 ) and are preferably uniformly 
distributed on the circumference. 
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Device according to one of the claims of 1 to 5, 
characterized by the fact that a snare wire (5b) 
shows a cross section deviating from the circular 
form and is formed preferably somewhat rectangular, 
oval, elliptic or the like in its cross section and 
that the guide tube (4) shows at least at the inner 
end (7) - if required - a corresponding guide 
profiling ( 14 ) . 

7. 

Device especially for removal of kidney stones from 
the area of the ureter, especially according to one 
of the claims of 1 to 6, characterized by the fact 
that the snare catheter (1) is combined with a 
drainage catheter and that the snare (9) and the like 
is moved back as regards the drainage catheter end 
(16). 

8. 

Device according to claim 7, characterized by the 
fact that the drainage cavity (19) and the conduct 
cavity for the snare(s) (9) are formed by a common 
cavity. 



<P.3 > 
9. 

Device according to claim 7, characterized by the 
fact that the drainage cavity (19) and the conduct . 
cavity for the snare (5, 20) are separated at least 
according to areas, especially in the area of the 
emerging point (8a). 

10. 

Device according to one of the claims of 7 to 9, 
characterized by the fact that the inner end (16) of 
the drainage catheter is bent and that -preferably 
approximately in the transition area to this bending 
(17) - a drainage opening (18) is provided. 

11. 

Device according to one of the claims of 1 to 10, 
characterized by the fact that the snare wires (5, 5a , 
5b) at the outer operating end (11) can be preferably 
individually arranged. 

12. 

Device according to one of the claims of 1 to 11, 
characterized by the fact that an external encasing 



5 



4' 



(12) of the catheter (4) is simultaneously provided 
for fixing the inner wire end. 

* 

13 

Device according to one of the claims of 1 to 12, 
characterized by the fact that the snare wire(s) (5, 
5a , 5b) at the operating end (11) show(s) one or 
several preferably removable handles or the like for 
manipulating these snare wires. 
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<P.4 > 

novice for removal of kidnev ston es 

The invention concerns a device for removal of- kidney 
stones - especially from the kidney area - by means 
of a catheter or the like guide tube and at least one 
snare for seizing the kidney stone. 

There is already the so-called Dormia snare known in 
case of which several wires are conducted in the 
catheter. These wires show at the inner end of the 
catheter an inherent tension for the formation of a 
basket form and are connected to each other forming a 
tip at the basket end. This connection point causes 
considerable danger of injury when manipulating this 
snare. Especially in case of a kidney stone lying in 
the area of a calyx renalis with its correspondingly 
cramped spatial conditions this kind of snare 
involves a particularly high risk of injury. Due to 
the fact that the connection tip of the Dormia snare 
forms the utmost end, the actual snare basket can be 
inserted into a kidney cavity , especially into a 
calyx renalis , only up to a distance that corresponds 
to the length of the connection point. Moreover, the 
total space required for this snare is frequently not 
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given in case of a kidney stone lying in a calyx 
renalis, so that in such cases this snare practically 
cannot be applied. In total the Dormia snare is 

■ 

suited. only poorly, for seizing and manipulating - 
especially in case of a calyx renalis , kidney stone - 
so that the instrument is not satisfying. 

<P.5 > 

The task of the invention at hand is to create a 
device of the kind mentioned beforehand that allows a 
kidney stone lying in a calyx renalis to be seized 
and removed safely. Above that there remains the more 
general task of improving the seizure of a kidney 
stone while avoiding as far as possible the danger of 
injury. 

In order to solve this task the invention proposes 
that in the guide tube at least one wire is conducted 
shiftable in longitudinal direction and that the end 
of this wire is fixed as regards its emerging point 
in a manner moved back with distance at the inner end 
of the guide tube. 

There is the so-called Zeis snare known in case of 
which a wire conducted in the inner part is used as a 
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means of help for forming a snare at the inner end of 
the catheter. In this case the wire is conducted out 
laterally shiftable with distance to the inner tip of 
the catheter and connected tightly with, the outer end 
of the catheter. The catheter end is bent by pulling 
at the wire and formed .into a snare. To remove a 
ureter stone the catheter has to be inserted in 
stretched form with its inner end past the stone 
approximately until the area of the renal pelvis and 
has to be bent there over into a snare. Then the 
catheter is drawn back while trying to seize the 
ureter stone. At his point there is the disadvantage 
that on one hand the snare formation is practically 
only possible in a correspondingly big cavity and not 
in the actual area of the stone. As a result there is 
practically also no manipulability of the snare in 
the area of the stone. 

In case of the device according to invention, however, 
the snare formation can take place directly at the 
stone to be seized, because the guide tube or the 
catheter, respectively, can maintain its stretched 
form and only the snare is drawn out entirely 
according to need. 



Due to the fact that the end of the device that is 
pushing ahead farthest is formed by a smooth snare, 
there is practically no danger of injury - also in 
case of .more cramped areas. The device therefore is 
especially useful for the removal of kidney stones 
from the area of the calices renales, too. 

4 

For practical reasons the catheter mouth forms the 
inner emerging point for the snare wire. For the 
formation of a snare the wire is shiftable back and 
forth at this emerging point. This form of design can 
be very easily realized. 

A further advantage consists in the fact that the 
fixing point of the snare wire is provided externally 
at the catheter and shows a distance from the 
catheter mouth or the emerging point , respectively , 
of 5mm to 4 0mm, preferably 20mm. By this shaping a 
snare without buckles can be formed, which is 
adjusted as far as possible to the spatial conditions 
given. The fixing point can be chosen in dependence 
especially of the elasticity of the catheter end and 
also of the wire. In order to achieve a snare that is 
somewhat stiffer in it, the distance is chosen 
somewhat smaller whereas for a snare that is softer 
in it a bigger distance will be provided. 
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If required, several snare wires - preferably 
independently from each other shiftable - can be 
provided. Thereby the possibility of. seizing the 
stones is improved, especially in case of more 
difficult conditions. Moreover, the danger that a 
stone slips out after seizing will be reduced. 

■0 

In a further development of the invention, for which 
an independent protection will be claimed, a 
provision is made that the snare catheter is combined 
with a drainage catheter and the snare is moved back 
as regards the drainage catheter end. 
<P.7> 

This form of design is especially suited for the 
removal of ureter stones. It avoids in advantageous 
manner that apart from the snare catheter an 
additional catheter has to be inserted at the stone 

for kidney drainage. Here again an active 

* 

manipulability for the seizure of the stone is 
provided. 

Additional design developments of the invention are 
mentioned in further sub-claims. In the following the 
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invention will be explained further in its essential 
details by means of illustration. 

■ « 

It shows in various scales:. - - 

Figure 1 : A partial view of a device according to 
invention with snare in different positions. 

Figure 2: A schematic sectional presentation of a 
kidney with a stone lying in a calyx renalis as well 
as of a snare of a partially presented snare catheter 
laid around the stone. 

Figure 3 ; A perspective view of the inner end of a 
catheter with two snares arranged offset to each 
other. 

Figure 4 : A view of the inner end of a catheter with 
two wires and snares in approximately parallel 
position. 

Figure 5: A view roughly corresponding to figure 3 
and 4, but with a snare wire that is shaped flatly. 

i 

<P. 8 > 



Figure 6: A face side view of a catheter with a snare 
wire that is shaped flatly in band form and is 
approximately in rest position. 



Figure 7: A face side view corresponding roughly to 
figure 6, but with a snare wire that is round in its 
cross section. 

* 

Figure 8: A face side view similar to that of figure 
6 and 7, but with snare wires that are arranged 
cross-like to each other and are on one hand flat and 
on the other hand round. 

Figure 9: A modificated form of design of a device 
according to invention in combination with a drainage 

4 

catheter. 

A device 1 shown in the figures 1 to 8, which in 
further course of the description is also called 
"snare catheter" , serves especially for the removal 
of kidney stones 2 in the kidney area and within this 
part particularly in the area of calices renales 3 
( see figure 2 ) . 
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In case of a kidney stone surgery the snare catheter 
1 is inserted into the kidney area with help of a 
pyeloscope through the working channel lying inside 
its shaft. The snare catheter 1 shows essentially a 
guide tube 4, in which a wire 5 is conducted 
shiftable in longitudinal direction according to 

s 

double arrow Pf 1 ( figure 1 ) . Here the catheter mouth 
6 at the inner end 7 forms the emerging point 8 for 
the wire 5, which then continues according to its 
position from this point as a smaller or bigger snare 
9 to a fixing point 10. In the design example this 
fixing point. is provided externally on the catheter 4. 
The point is located moved back with distance to the 
emerging point 8 on the catheter. The, distance a of 
this fixing point 10 from the emerging point 8 can 
lie within a range of 5 mm to 4 0mm according to the 
requirements and is preferably provided with a 
distance of about 20mm. 

<P.9> 

In figure 1 the snare 9 is presented in three 
different positions. The position of insertion is 
drawn continuously ruled where the wire 5 starting 
from the fixing point 10 until the emerging point 8 
is closely adjacent to the outer side of the catheter. 
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By slight insertion of the wire 5 from the outer 
operating end 11 a small snare in chain-dotted line 
is formed while by further insertion of the wire 5 
practically; a snare, of. any. size can be formed - as 
indicated with the chain-dotted line. With the 
somewhat bigger snare formation it is also 
recognizable that the end area of wire 5 - starting 
from the fixing point 10 - is set off from the guide 
tube 4 by the formation of a snare. 

A catheter encasing 12 can realize the fixing of the 
end of wire 5 at the guide tube 4. 

In case of the design of a snare catheter according 
to invention the end area of the guide tube 4 is not 
any more bent over to a snare with the help of the 
wire 5 as strain relief , but here the wire 5 itself 
becomes the active part and forms itself the snare 9 
while the end of the guide tube 4 remains essentially 
undeformed or only slightly deformed. 
As a result favourable spatial conditions are 
increased significantly when manipulating in order to 
seize a kidney stone or the like, so that densely 
lying stones can still be seized. 
Due to this fact there is particularly also the 
possibility given that stones lying in the area of 
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calyces renales 3 (figure 2) can be seized without 
involving the danger of injury as it exists in case 
of the so-called Dormia snare. For the seizure of a 
kidney stone 2. lying in a calyx renalis 3 the snare 
catheter 1 is inserted with its inner end 7 until to 
the kidney stone 2 with the snare 9 generally still 
drawn in. By extending the snare 9, which goes past 

i 

the kidney stone 2 with its comparatively thin wire 5 
e.g., by a subsequent turning or other manipulation 
of the snare 9, the snare will then be laid around 
the kidney stone 2. 

<P.10> 

* 

It is of essential importance here that by the smooth 
snare 9, which does not show any protruding parts, 
the danger of injury of the surrounding kidney tissue 
and the like is reduced to a great extent also in 
case of more cramped conditions as given especially 
in a calyx renalis 3. 

After seizure of the kidney stone 2 this stone can be 
pulled out from the calyx renalis 3 and be 
transported, e.g., into the renal pelvis 13 , for 
further treatment. 

It should also be mentioned that, as described above, 
in cases with cramped conditions only the snare 9 
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could be shifted past the kidney stone 2 that has to 
be seized. If corresponding space is available, the 
catheter 4 itself can be shifted past the kidney 
stone 2, the snare then extended and the stone seized 
According to the respective conditions given at the 
moment there are different possibilities to seize a 
kidney stone 2 with help of the snare catheter 
according to invention. The special advantage 
consists in the fact that the snare formation can 
take place also in cramped spatial conditions without 
danger of injury. Here the guide tube end as well as 
the share 9 can practically be positioned or f 
manipulated, respectively, independently from each 
other. The figures 3 and 4 show further design 
examples, in which several snare wires 5, 5a are 
provided. By an offset arrangement of the fixing 
points 10 of the ends of wires 5, 5a and also by a 
corresponding turning of these while manipulating, 
snares 9 that are offset against each other in their 
snare level and with it an approximately basket-like 
shaping by these two snares can be achieved. 
In case of the design form according to figure 4 two 
snare wires 5, 5a are conducted approximately 
parallel to each other and connected at a common 
fixing point 10 to the guide tube 4. This design form 
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too, can prove to be advantageous in certain 
application cases for safe seizure of a kidney stone 
2. 

<P.11> 

In case of this design form it is also possible that, 
e.g., the wire 5 can be offset somewhat from the 
snare formed by wire 5a by turning in the snare area. 
In this position, e.g., both snares could be led past 
the opposite sides of a stone and behind the stone 
and then again by turning of the wires be moved 
somewhat to each other, so that the kidney stone then 
can be seized. 

Apart from a two-wired design as presented in figure 
3 and 4 still more than two wires may be provided, if 
required. It has still to be mentioned that the 
individual wires 5, 5a etc. are preferably shif table 
independently from each other, so that an especially 
good adjustment to the respective conditions and 
particularly to the seizure of kidney stones, too, is 
made possible under difficult conditions. 
Apart from, the snare wires that are approximately 
circular in their cross section, also such wires are 
possible which show a cross section that deviates 
from the circular form. Here the cross section can be 
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shaped approximately rectangular or oval, elliptical 
or the like. With it a priority bending level can be 
achieved by which certain positioning possibilities 
for the snare can be. improved.. . . _ , . _ 
Figure 5 shows such a, snare 9 with an approximately 
band-shaped wire 5b. Because of the flat design of 
the wire 5b, this wire could be bent also in very 

* ■ 

* » i 

t 

narrow radiuses, so that a fixing of the wire end in 
the vicinity or, if required, even at the emerging 
point 8 is possible. 

The face side views according to figure 6 to 8 show 
different design forms, where however all snares are 
approximately in starting position, that is, 
approximately adjacent to catheter 4. It is also 
indicated in figure 6 that it shows a guide profiling 
14 at the emerging point 8 that corresponds 
approximately to the cross section of the wire 5b. By 
this guidance of wire 5b , especially in the area of 
the emerging point 8, a corresponding snare formation 

« 

results when pulling out the wire, each in a level 
given by the guidance and the fixing point 10. 
<P.12> 

Figure 7 shows the inner end 7 of the snare catheter 
1 in a face side view according to figure 1. 
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In case of the face side view according to figure 8 
the emerging points of two snare wires 5, 5b are 

arranged offset to each other by approximately 90. and 

shaped as guidance through a "corresponding guide 
profiling 14. The fixing points 10, too, show a 

corresponding offset at the circumference of the 

... * 
catheter 4 by approximately 90. . In this design 

example, in which roughly the snare formation shown 
in figure 3 is created when extending both snares 9, 
a flat wire 5b as well as a round wire 5 are provided 
combined. 

Figure 9 shows a design variant, in which the snare 
catheter 1 according to invention according to figure 
1 is combined with a drainage catheter. This device 
la serves especially for the removal of kidney stones 
or ureter stones from the area of the ureter 15 
(figure 2), respectively. In case of known catheters 
it happened frequently that after inserting the 
catheter and seizing the ureter stone the urine 
transport was blocked. In these cases very often 

* 

attempts were made to achieve drainage of the kidney 
by use of a ureter catheter that was laid beside the 
snare catheter. To shift a second catheter beside a 
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stone is, however, in most cases difficult and 
frequently also not possible at all. 
In case of the device la shown in figure 9 the 
possibility of drainage. :of the kidney as well _as of 
seizure of a ureter stone is provided by combining a 
snare catheter according to invention with a drainage 
catheter. The emerging point 8a for the snare wire 5 
and with it for the entire snare 9 is moved back 
against the drainage catheter end 16. At this 
drainage catheter end 16 a bent part 17 is provided, 
by which the operation of leading the entire catheter 
past a stone is facilitated especially by turning 
movements of the catheter. In the transition area 
from this bent part 17 to the drainage catheter is a 
drainage opening 18 to a drainage cavity 19 provided. 
The inner cavity running in longitudinal direction in 
the catheter guide tube 4 can simultaneously form the 
guidance cavity for the snare wire 5 as well as the 
drainage cavity 19. On the other side there is also 
the possibility to conduct the drainage cavity and 
the guidance cavity at least according to areas, 
especially in the area of the emerging point 8a, 
separately from each other. 

<P.13> 
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Thereby especially the drainage cavity 19 remains 
freely passable and is not affected by the snare wire 
5. In figure 9 an inserted stiffening wire 20 can be 
seen, which facilitates the insertion of the catheter. 
After inserting the catheter this stiffening wire 20 
may be pulled out. 

A metal spiral hose or a plastic hose can be used for 
the guide tube 4. According to the requirements the 
snare wire 5, 5a can consist of, e.g., spring steel 

wire or also of plastic, e.g., a polyamide. 

* • ■ - • • - 

In order to avoid a thickening-on of the inner end 
area in case of adjacent snare wire, a channel-like 
pocket can be provided in the guide tube 4 for the at 
least partial reception of the wire starting from the 
fixing point 10 until the emerging point 8, 8a. At 
the fixing point 10 - if required - a joint for 
easier def lectability of the snare 9 can be provided, 
e.g., by a material weakening. 

At the outer operation end 11 the snare wire(s) 5, 5a, 
5b - if required - can be additionally fixable by a 
clamping device or the like, preferably individually. 
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There they can show corresponding shaping of handles 
for improved manipulation, too. 

All characteristics presented in the description, the 
claims and the illustration can be of essential 
relevance for the invention, individually as well as 
in combination with each other. 
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